Abstract Aortitis is an extremely rare condition, and it may mimic febrile neutropenia during cancer chemotherapy. A 55-year-old female diagnosed with T2N1M1 stage IV breast carcinoma received chemotherapy with EC (epirubicin 90 mg/m 2 and cyclophosphamide 600 mg/m 2 every 3 weeks). At the eleventh day after the first administration of EC, she developed a high-grade fever of 38°C and stomatitis. We started the intravenous administration of antibiotics at hospitalization, because the laboratory data showed normal white blood cell values 3800/ll but a severe inflammatory reaction (CRP 25.13 mg/dl). The fever and high CRP value continued, and the WBC rose to 14,500/ll at 20th day. However, her condition was stable.
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On the 25th day after the administration of EC, she complained of back pain, so we performed computed tomography (CT) again and observed thickening of the rind surrounding the descending aorta and bilateral pleural effusion, indicating acute periaortitis. We performed examinations concerning vasculitis and connective tissue disease, but the values were all within normal ranges showing no relationship with other diseases. We stopped the administration of antibiotics on the 20th day, and while we did not administer corticosteroids, however, the fever was resolved and her WBC decreased. She was discharged on day 33, and the other chemotherapy was restarted with pertuzumab, trastuzumab and docetaxel. The patient has
Introduction
The development of a fever during cancer chemotherapy is mainly caused by febrile neutropenia, which is related to commonly localized infections (pharyngitis, skin infection, pneumonia, ano-rectal infection and urinary tract infections) [1] . However, fevers can sometimes be caused by non-infectious diseases such as drug allergies, connective tissue disease and malignant disease [2] . A few reports have further suggested a relationship with aortitis or periaortitis. However, only three cases of periaortitis induced by bevacizumab combination therapy [3] and granulocyte colony-stimulating factor [4, 5] have been reported. We herein report a case of periaortitis with a high-grade fever during chemotherapy with epirubicin and cyclophosphamide for breast cancer.
Case report
A 55-year-old female had undergone breast screening at our hospital every year due to multiple bilateral breast cysts for several years. She had a history of three gravidas and three parities and no personal history of other cancers or diseases.
A physical examination revealed a left breast lump and swelling of the left axillary lymph nodes at the most recent screening. Mammography showed a tumor density with architectural distortion. Magnetic resonance imaging (MRI) revealed a left breast tumor measuring 3 cm in diameter and computed tomography (CT) showed multiple liver metastases.
We performed a core needle biopsy which confirmed the histological diagnosis of mucinous carcinoma. An Immuno-histochemical analysis indicated ER (-) PR (-) HER2 (3?) and a Ki67 labelling index of 50%. Given these findings, she was diagnosed with T2N1M1 stage IV breast carcinoma and started on chemotherapy with EC (epirubicin 90 mg/m 2 and cyclophosphamide 600 mg/m 2 every 3 weeks) therapy. Other drugs concomitantly administered are shown in Table 1 .
On the 11th day after the first administration of EC, she developed a high-grade fever of 38°C and stomatitis (Fig. 2) . We started the intravenous administration of antibiotics (CFPM 4 g/day 9 3 days followed by MEPM 1 g/day 9 2 days) at hospitalization, because the laboratory data showed normal white blood cell values 3800/ll but a severe inflammatory reaction (CRP 25.13 mg/dl). The change of laboratory data was shown in Table 2 . The change of white blood picture indicates granulocytosis and no information for eosinophil or basophils, while moderate liver dysfunction was seen in the clinical course.
CT on the 14th day showed no abnormalities suggestive of the fever's origin (Fig. 1a) , and a blood culture showed no bacterial infection. The fever and high CRP value continued and WBC rose to 14,500/ll at day 20. However, her condition was stable.
On the 25th day after the administration of EC, she complained of back pain, so we performed CT again and observed thickening of the rind surrounding the descending aorta and bilateral pleural effusion (Fig. 1b, c) indicating acute periaortitis. We performed examinations concerning the vasculitis and connective tissue disease, but the values were all within normal ranges and showed no relationship with other diseases, PR3-ANCA 0.4 U/ml, MPO-ANCA 0.1 U/ml, IgG4 27.1 mg/dl, rheumatoid factor \ 5 IU/ml, antinuclear antigen not detected, IgG 1529 mg/dl, IgA 201 mg/dl IgM 32 mg/dl. We stopped the administration of antibiotics on the 20th day, and while we did not administer corticosteroids, her fever resolved and her WBC decreased. She was discharged on day 33, and chemotherapy was restarted with pertuzumab, trastuzumab and docetaxel. The patient has remained well with no inflammatory reactions. CT at 90 days after the EC therapy showed the resolution of thickened rind of the descending aorta and shows no aneurysmic changes (Fig. 1d) .
Discussion
A fever in cancer patients under the treatment of anticancer drugs is a common adverse event associated with neutropenia. It is critical to recognize neutropenic fever early and start empiric systemic antibacterial therapy promptly, in order to avoid progression to a septic status and possible death [6] . However, fevers in cancer patients can sometimes be caused by non-infectious disease, such as tumor necrosis, drug allergies, connective tissue disease and unknown reasons. A few reports have further suggested a relationship with aortitis or periaortitis. Cases of periaortitis induced by bevacizumab combination therapy [3] and granulocyte colony-stimulating factor [4] have been reported (Fig. 2) .
The etiology of aortitis is varied. Takayasu's disease and giant cell artritis cause chronic inflammation of the large vessels [7] . Infectious disease, aneurysmic changes and connective tissue disease such as rheumatoid arthritis and systemic lupus arthritis are also related to aortitis [8] . Periaortitis induced by a drug allergy has additionally been reported, with some cases diagnosed as anti-neutrophil cytoplasmic antibody (ANCA) associated vasculitis [9] .
Periaortitis is also recognized as a clinical type of retroperitoneal fibrosis [10] , sometimes being caused by IgG4-related disease [11] . However, no laboratory data in the present study suggested any relation to these diseases.
The acute inflammation that occurred in this case might have been caused by a drug allergy. Drug-induced periaorititis is rare, but some reports can be seen [12, 13] .
Concerning the diagnosis of periaortitis, the most common clinical manifestations for the diagnosis are reported to be musculo-skeletal pain and lower limb pain, back pain and a fever [14] . 2-18F-Fluorine-2 deoxy-D glucose positron emission tomography (FDG-PET) has proven useful for diagnosing aortitis and assessing the patient's response to therapy [15] .
In the presented case, because of the development of the pain, we performed repeated CT, which allowed us to arrive at the diagnosis of periaortitis based on the finding of a thickened rind of the descending aorta. We were unable to perform FDG-PET. The symptoms of back pain and fever recovered within 2 weeks. Given the clinical course of this patient, we believe that some cases may be misdiagnosed as other diseases or a fever of unknown origin. Therefore, the true incidence of aortitis during cancer therapy may be difficult to determine. Aortitis is an extremely rare condition; however, we should keep in mind this disease, when confronted with patients with a fever of unknown origin who complaints back or lower limb pain.
